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DETAILED ACTION 

Claim Rejections - 35 USC §112 

Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim ttie subject matter which applicant 
regards as the invention. 

Claim 8 is indefinite because it appear to be incomplete which does not set forth 
the metes and bounds of the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described In a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an internattonal application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only If the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 4 and 5 are rejected under 35 U.S.C. 102(a) as being anticipated by 
FaiLai (U.S. Pat. 6,217,716). 

Fai Lai teach a vault shaped sputtering target as seen in Fig. 10. Fai Lai teach a 
principal target in the form of a hollow cathode 132 for sputtering that has a sidewall and 
roof shaped like a vault. A magnetic means 129 surrounds the sidewall of the cathode. 
A rotating magnet 126 is positioned on the back side of the roof and is rotatable about 
the central axis. The magnet polarity of magnet 129 extends along the central axis. 
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(Fig. 10; Column 8 lines 30-49) The cathode can sputter target material on substrates. 
(Column 1 line 30) 

Claims 1 , 4, 5 and 6 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Lai et al. (U.S. Pat. 6,444,105). 

Lai et al. teach in Fig. 3A a vault shaped hollow cathode for sputtering. Magnet 
means are present in the form of magnets 1 1 stacked in-between iron shims 12 
arranged along the sidewalls of the cathode. Magnets 1 1 are oriented to generate 
magnetic flux in the axial (or Z) direction. Top pole piece 207 and bottom pole piece 
205 are placed on the north and south sides of permanent magnet array 5, respectively, 
to direct and focus magnet field lines. A rotating magnet array 6 located at the back of 
the roof of the hollow cathode is provided. (Figure 3A; Column 5 lines 59-68; Column 6 
lines 1-2) The hollow cathode can be utilized to sputter on a substrate 2. (Column 3 
lines 22-24) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be otrtained though the inventfon is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

Claims 1-3 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Lai (U.S. Pat. 6,217,716) or Lai et al. (U.S. Pat. 6,444,105) in view of Gopalraja et 

al.(EP 1119017). 
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Lai '716 is discussed above and all is as applies above. (See Lai 716 discussed 

above) 

Lai et al. '105 Is discussed above and all is as applies above. (See Lai et al. '105 
discussed above) 

The differences between Lai 716 or Lai et al. '105 and the present claims is that 
the magnetron comprising a first magnet assembly of a first magnetic polarity along the 
central axis and a second magnet assembly of a second magnetic polarity opposite the 
first magnet polarity and surrounding the first magnet assembly is not discussed, where 
the plurality of magnets arranged around an exterior of the sidewall have the second 
magnetic polarity is not discussed, a vacuum chamber is not discussed and a pedestal 
for supporting a substrate in the vacuum chamber is not discussed. 

Gopalraja et al. teach in Fig. 13 a scanning magnetron on the roof of a target 
having a first magnet 240 with a first magnetic polarity along the central axis and a 
second magnet 238 surrounding the first magnet and having a second magnetic 
polarity. The magnet 222 surrounding the sidewall has the second magnetic polarity. 
(See Fig. 13; Column 19 lines 4-9, lines 26-32) The cathode can be in a sputter reactor 
10 with a wafer clamped to a pedestal electrode 54. (Column 1 1 line 32, line 40-43) 

The motivation for selecting the magnets to be a particular order is that it allows 
for achieving a desired erosion pattem. (Column 19 lines 20-22) 

The motivation for utilizing a sputter reactor and pedestal is that it allows for 
sputtering on the wafer for via filling. (Column 1 lines 5-7) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Lai '716 or Lai et al. '105 by utilizing a 
first magnet assembly of a first magnetic polarity along the central axis and a second 
magnet assembly of a second magnetic polarity opposite the first magnet polarity and 
surrounding the first magnet assembly, arranging the plurality of magnets around an 
exterior of the sidewall having the second magnetic polarity, utilizing a vacuum chamber 
and utilizing a pedestal for supporting a substrate In the vacuum chamber as taught by 
Gopalraja et al. because it allows for achieving a desired erosion pattern and for 
sputtering on the wafer for via filling. 

Claims 1 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lai (U.S. Pat. 6,217,716) or Lai et al. (U.S. Pat. 6,444,105) in view of Haag et al. (U.S. 
Pat. 6,337,001), Glocker et al. (U.S. Pat. 5,069,770) and Kumar (U.S. Pat. 5,178,743). 

Lai 716 is discussed above and all is as applies above. (See Lai 716 discussed 

above) 

Lai et al. '105 is discussed above and all is as applies above. (See Lai et al. '105 
discussed above) 

The differences between Lai '176 or Lai et al. '105 and the present claims is that 
utilizing a plate comprising the material and closing a throat of the vault opposite the 
roof is not discussed. 

Haag et al. teach in Figure 8 annular plates with a partially closed throat. (See 
Figure 8) In Fig. 2 the plates 8a close a throat of a target. (See Fig. 2) Figure 5 shows 
the target can be annular. (See Figure 5; Column 5 line 2) 
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The motivation for utilizing a closed throat is that It increase plasma density 
within the hollow target. (Column 3 lines 2-3) 

Glocker teach a sputtering process which employs a target which defines a 
hollow sputtering chamber having a relatively snnall orifice or slit through which particles, 
sputtered from the chamber-defining interior surfaces of the target, can exit the chamber 
and deposit on a workpiece or substrate disposed externally of the chamber and facing 
the orifice. (See Abstract) 

A preferred enclosed target is in the form of a hollow cylinder with a circular hole 
in one end. The outside diameter of the cylinder is 7.4 cm, and the height is 4 cm. The 
inside diameter of the sputtering chamber is 4.6 cm and the height of such chamber is 2 
cm. The hole has a diameter of about 1 cm. (Column 3 lines 1-6) 

The motivation for utilizing a dosed throat is that it confines the plasma. (Column 
2 line 55) 

Kumar teach a cathode 4 comprises a container element 30, top 32 and means 
34 for connecting the top 32 to container element 30. This latter means is shown as a 
plurality of screws 34 driven through an equal number of holes through the top 32 into 
corresponding tapped holes in the container element 30. Of course other means for 
connecting top 32 to container element 30 may be employed. For example, top 32 and 
container element 30 may be provided with engaging threads or Interlocking slots and 
notches. It is within the scope of the present invention to employ any conventional 
connecting means to connect top 32 to container element 30. (Column 5 lines 23-34) 
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The top 32, which needs to be only slightly large than the major opening of the 
container element 30, has a diameter in the actually constructed embodiment which is 
about equal to the outer cylindrical diameter of container element 30, that is, two and 
one-half inches. The top 32 is about one eighth inch thick, as is the bottom portion 38 
of the container element 30. The top 32, like the container element 30, also has a 
central axial hole 39 extending therethrough within is about one half inch in 
diameter.The top 32 and the container element 30 were fomned of copper by 
conventional techniques. (Column 5 lines 55-68; Column 6 lines 1-6) 

The motivation utilizing an attached plate to close the throat is that it allows for 
confinement of plasma and easier of removal of the cathode 30 for replacement. (See 
Figure 3) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Gopalraja et al. by utilizing a closed 
throat of a sputtering target and closing the throat by an attachable plate as taught by 
the combination of Haag et al., Glocker et al. and Kumar because it allows for confining 
the plasma. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington 
41 8 F.2d 528, 1 63 USPQ 644 (CCPA 1 969). ' 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
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patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 1-8 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable overclaims 1-35 of U.S. Patent No. 6,743,342 
in view of Gopalraja et al. (EP 1 1 19017) and Lai et al. (U.S. Pat. 6,444,105). 

Claims 1-35 of U.S. Pat. No. 6,743,342 teach a vault shaped sputtering target 
with a cylindrical shaped sidewall and disk shaped roof. A magnetic means is 
positioned outside of the sidewall. A rotatable magnetron is positioned at the back of 
the roof. A plate is taught that closes a throat of the vault. The target can be in a 
sputter reactor with a pedestal for supporting a substrate. (See Claims 1-35 of U.S. Pat. 
6,743,342) 

The differences between U.S. Pat. No. 6,743,342 is the magnetic structure and 
the use of a plurality of magnets. 

Gopalraja et al. is discussed above and teach the magnetic structure with the 
required polarities. (See Gopalraja et al. discussed above) 

The motivation for utiiziing a particular magnetic structure is that it allows for 
achieving a desired erosion pattern. (See Gopalraja et al. discussed above) 

Lai et al. '105 is discussed above and teach utilizing multiple magnets around the 
hollow cathode. (See Lai et al. '105 discussed above) 

The motivation for utilizing multiple magnets is that it allows for generating a 
magnetic flux in the axial direction. (See Lai et al. '105 Column 5 lines 65-68) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified U.S. Pat. 6,743,342 by utilizing a 
particular magnetic structure as taught by Gopalraja et al. and to have utilized multiple 
magnets around the hollow cathode as taught by Lai et al. '105 because it allows for 
achieving a desired erosion pattern and to have generate magnetic flux In the axial 
direction. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. IVIcDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / /y /y 



Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 
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